The Saccharomyces cerevisiae gene YPR011c encodes a mitochondrial transporter of adenosine 5'-phosphosulfate and 3'-phospho-adenosine 5'-phosphosulfate.
The genome of Saccharomyces cerevisiae contains 35 members of the mitochondrial carrier family, nearly all of which have been functionally characterized. In this study, the identification of the mitochondrial carrier for adenosine 5'-phosphosulfate (APS) is described. The corresponding gene (YPR011c) was overexpressed in bacteria. The purified protein was reconstituted into phospholipid vesicles and its transport properties and kinetic parameters were characterized. It transported APS, 3'-phospho-adenosine 5'-phosphosulfate, sulfate and phosphate almost exclusively by a counter-exchange mechanism. Transport was saturable and inhibited by bongkrekic acid and other inhibitors. To investigate the physiological significance of this carrier in S. cerevisiae, mutants were subjected to thermal shock at 45°C in the presence of sulfate and in the absence of methionine. At 45°C cells lacking YPR011c, engineered cells (in which APS is produced only in mitochondria) and more so the latter cells, in which the exit of mitochondrial APS is prevented by the absence of YPR011cp, were less thermotolerant. Moreover, at the same temperature all these cells contained less methionine and total glutathione than wild-type cells. Our results show that S. cerevisiae mitochondria are equipped with a transporter for APS and that YPR011cp-mediated mitochondrial transport of APS occurs in S. cerevisiae under thermal stress conditions.